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(54) TERNARY INPUT CIRCUIT 

(57)Abstract 

PURPOSE: To obtain a ternary input circuit with simple structure and small power 
consumption by interposing a resistance between both drains of a P channel and an N 
channel transistor (TR), and regarding the common gate as an input terminal and both 
terminals of the resistance as two output terminals. 

CONSTITUTION: The resistance 9 is connected between the drains of the P channel 
TR2 and N channel TR1, and both terminals 6 and 3 of the resistance 9 are regarded 
as output terminals; and the source of the TR2 is connected to a high potential VDD, 
the source of the TR1 is connected to the ground side, and the gates of the TRs 1 and 
2 are connected in common as an input terminal 8. When the threshold voltages of the 
TRs 1 and 2 are denoted as VTN and VTP respectively and an input voltage is VI, the 
level is L in a range VDVTN, M in a range VTN<VI<VTP, and H in a range VDVTP. The 
TR1 is off, the TR2 is on, and the outputs at the terminals 3 and 6 are both "1" in the 
range U so that no DC current flows. Then, the TRs 1 and 2 are both on and the 
outputs are "0" and "1" in the range M. The TR1 is on, the TR2 is off, and the outputs 
are both "0" in the range H, so that no DC current is present. 
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The following is a partial English translation of exemplary 
portions of non-English language information that may be 
relevant to the issue of patentability of the claims of the present 
application. 

(Objective of the Invention) 

An object of the present invention is to provide a 
three-value input circuit suitable for lowering power 
consumption, and which circuit takes a small area. 

(Configuration of the Invention) 

The present invention relates to a three-value input circuit 
characterised in that: a resistor is connected to the respective 
drains of a P-channel transistor and an N-channel transistor; 
both ends of the resistor are respectively connected to a first 
and a second output terminals; the source of the p-channel 
transistor is connected to a high-potential side; the source of 
the N-channel transistor is connected to a low-potential side; 
and the respective gates of the transistors are combined to form 
an input terminal. 

(Example) 

The present invention is described with reference to Fig. 3 
which is a circuit diagram of an example. Illustration of an 
operational waveform is omitted as being the same as that 
shown in Fig. 2. Further, in the following, members that are the 
same as those shown in Fig. 1 are given the same symbols, and 
explanations therefor are omitted here. 

When an input voltage range is L, an N-channel transistor 1 
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is in the off state, and the P-channel transistor 2 is in the on 
state. Therefore, "1" is output from each of output terminals 3 
and 6. At this point, there is no direct current as the N-channel 
transistor 2 is in the off state. 

When the input voltage range is M, the N-channel transistor 
1 is in the on state, and the P-channel transistor 2 is in the on 
state. Therefore, "0" and "1" are respectively output to the 
output terminals 3 and 6. 

When the input voltage range is H, the N-channel transistor 
1 is in the on state, and P-channel transistor 2 is in the off 
state. Therefore, "0" and "0" are respectively output to the 
output terminals 3 and 6. At this point, there is no direct 
current as the P-channel transistor 2 is in the off state. 

Thus, the input voltage range is discriminated amongst 
three ranges of L, M, and H. Since, there is no direct current 
when the input voltage range is L or H, a low power operation is 
possible. Furthermore, since only one resistor is used, the area 
taken by the circuit is small. 

To further reduce the power consumption, there is a second 
example as shown in Fig. 4 in which an N-channel transistor 10 
is provided on the side of the ground, and a signal from the 
input terminal 1 1 is transmitted only when input information is 
needed, thereby turning on the N-channel transistor 10. 
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